Medical genetics is the application of genetics to the study of human health and diseases. Typically, a medical geneticist is a highly trained research laboratory professional who can additionally take on the role of a consultant to physicians. A clinical geneticist is a physician involved in all parts of clinical practice related to genetic disorders. This role is becoming increasingly important as society strives to deal with the tremendous explosion of genetic information arising as a consequence of the Human Genome and the Human Variome Projects. The excitement of the specialty lies in the clinician understanding the evolving human gene map and rapid technological advances, and then using these together with clinical skills and knowledge of inheritance and genetic mechanisms for the benefit of the patients and their families. But does the explosive evolution of technology become a useful tool in the hands of the clinical geneticist, or is it capable of dislodging the specialty?
The number of persons with internet access worldwide has been increasing dramatically over the previous years, making mutation databases accessible and genetic information freely available through forums to more people every day. It is probable that the genetic counseling services could be offered either by the internet or by software programs, giving rise to issues of interpretation. Another issue that weakens clinical genetics as an entity is that it is not recognized as an official specialty in several countries worldwide. As a result, genetic counseling is exercised by professionals with a relevant background, physicians of different specialties or biologists, including cytogeneticists and molecular biologists.
An impressive progression in technology over the last decades led us from old-fashioned cytogenetics to modern molecular genetics and molecular cytogenetics. Nextgeneration sequencing and genotyping technologies will make even larger amounts of personal genetic information readily available at ever-diminishing costs. 1 It can be argued that although some of this information will be about known variants and could influence the management of patients, most will be of no direct medical value. However, recent advances in high-throughput DNA sequencing technologies have shown that singlemolecule sequencing-enabled analysis of human genomic information without the need for cloning, amplification or ligation is now a fact. 2 The revolution of these technologies has now made it feasible to determine the genome sequences of many individuals. Using current approaches, whole human genome sequences are not typically assembled and determined de novo, but instead, variations relative to a reference sequence are identified. The main steps involved in determining a genome sequence include single-nucleotide polymorphisms and structural variations, assembling new sequences, and phasing haplotypes. 3 Lately, there has been an ongoing debate regarding direct-to-consumer genetic tests, which have introduced a new trend, personal genomics. Discussions relate to the evaluation of the utility of personal genomic information and include social, economical and ethical issues. It is apparent that the launch of this trend was triggered by new technologies that offer the potential for revolutionary changes in the practice of medicine from molecular diagnostic tests that detect disease before symptoms are evident to patient profiling techniques that help predict which patients are most likely to benefit from or be harmed by specific therapies. 4 Personal genome information presents the additional complication of returning very large amounts of data about variants that will range in precision from complete penetrance to completely unknown significance, making the usual criterion of 'clinical validity' less straightforward as a measure of utility. Some variants found in the genome of an individual will have clinical validity, whereas most will not. Alternatively, the accuracy and transparency of the interpretations made of the potential significance of the full range of an individual's personal genomic information may become a key criterion for evaluating its utility for anticipating health risks. The quality of such interpretations will depend on how increasing knowledge is systematically used to neither understand nor overstate the constellation of risks that are encoded in individual genomes. 5 If this trend prevails, and given that molecular techniques lead to a dramatic accumulation of information, it might be probable that in time molecular genetics will dominate not only neonatal screening or personal genomics, but also prenatal diagnosis. If we assume that such applications would become a routine for prenatal diagnosis in the future, and that we will be able to accurately determine the pathogenicity of any genomic variant in any individual, then the conclusion that genetic diseases will gradually diminish might be more than a speculation. Ethicists and others have complained that bringing genomic services to the market quickly is out of sequence with normal translational practice and should be a cause of concern. 6 The rapid expansion of molecular genetics, due to the explosive evolution of molecular technology and the declining costs of wholegenome analyses, can progressively result in even larger segments of the human population having access to their personal genomes. Furthermore, a total invasion of these techniques in prenatal diagnosis in the (very far?) future would cause severe reduction in births
